Synthesis and characterization
All reagents were purchased from commercial sources and used without further purification unless specified. Chromatographic separation was performed with standardized silica gel 60 (Merck) and aluminum oxide 90 neutral (Molekula). The reaction progress was controlled by thin layer chromatography (TLC) using aluminum sheets precoated with silica gel 60 F254 and aluminum oxide 60 F254 neutral (Merck). Nuclear magnetic resonance (NMR) spectra were recorded on a AC 300 MHz (Bruker) spectrometer at 298 K. Chemical shifts are reported in parts per million (ppm, δ scale) relative to the residual signal of the deuterated solvent. Coupling constants are given in Hz. High resolution (HR) ESI-TOF MS was performed on an ESI-(Q)-TOF-MS MICROTOF II (Bruker Daltonics) mass spectrometer.
The Ligand L, 1 [Ru(tpy)(acetonitrile) 3 ](PF 6 ) 2 , 2 and Os(tpy)Cl 3 3 were prepared according to literature procedures.
Compound Ru
A microwave vial (20 mL) was charged with [Ru(tpy)(acetonitrile) 3 ](PF 6 ) 2 (44 mg, 59 µmol), ditopic ligand L (103 mg, 71 µmol) and DMF (10 mL). The vial was capped and purged with nitrogen for 20 min. The suspension was heated to 160 °C for 3 h in an oil bath. After cooling to room temperature, the reaction mixture was filtrated to remove the unreacted ligand. The filtrate was added to an aqueous ammonium hexafluorophosphate solution. The red precipitate was collected by filtration, washed with water, then methanol and diethyl ether.
Subsequently, the solid was dissolved in acetone and loaded on a alumina column (dichloromethane/methanol, 95:5 ratio). The first dark red fraction was collected, concentrated in vacuo and precipitated in n-hexane. 
Compound RuOs
A microwave vial (2 mL) was charged with Os(tpy)Cl 3 (3.5 mg, 6.63 µmol) and silver(I)-tetrafluoroborate (3.9 mg, 20 µmol) in acetone (3 mL). The vial was capped and purged with nitrogen for 20 min. The mixture was heated to 70 °C for 2 h. After cooling and filtration, DMAc/ethylene glycol (3:1, 2 mL) was added to the filtrate and the acetone was removed in vacuo. The resulting black solution was added to a microwave vial (2 mL) charged with Ru (11.5 mg, 5.52 µmol). The vial was capped and purged with nitrogen for 20 min. The mixture was heated to 160 °C for 24 h. Subsequently, the solution was cooled to room temperature and precipitated from an aqueous ammonium hexafluorophosphate solution. After filtration and washing with water, the crude product was purified by column chromatography (silica, 
Experimental Section
The pump pulses for the ns time-resolved transient absorption measurements of Ru and RuFeRu at 520 nm were delivered by an OPO (OPO-PLUS, Continuum) pumped by a ND:YAG (Surelite S10 II, Continuum) laser at 10 Hz resulting in pulses with a duration of 5 ns. Probe light is delivered by a pulsed 75 W Xe arc lamp. The sample is probed in 90°
geometry. Spherical concave mirrors were used to focus the probe light at the sample position and to refocus the light on the entrance slit of a monochromator (Acton, Princeton Instruments). Probe light is detected by a PMT (Hamamatsu R928) mounted on a fivestage base and the signal was processed by a commercially available detection system (Pascher Instruments AB). By switching off the probe light, emission decay can be detected with nstemporal resolution.
For Ru and RuFeRu fs time-resolved transient absorption spectroscopy was performed on an experimental setup with maximum delay between pump and probe pulses of 8 ns. The laser system consists of an ultrafast Ti:sapphire amplifier (Newport-Spectra-Physics, Solstice) with a central wavelength of 800 nm, pulse lengths of 100 fs and a repetition rate of 1 kHz. One part of the output beam was used to seed an optical parametric amplifier (Newport-SpectraPhysics, TOPAS-C) as the source for the pump pulse with an attenuated energy of 200 nJ at wavelengths 520 and 575 nm and a pulse length of 140 fs. A small fraction of the Ti:sapphire output was focused into a moving calcium fluoride plate to produce a white light continuum between 350 nm and 800 nm, which acted as the probe pulse. Pump and probe were set to magic angle and spatially overlapped in the sample. After passing the sample the probe pulses were detected via a transient absorption spectrometer with a CMOS sensor (Ultrafast Systems, Helios). Part of the probe light pulse was used to correct for intensity fluctuations of the white light continuum. The relative temporal delay between pump and probe pulses was with a motorized, computer-controlled linear stage.
The fs time-resolved measurements for RuOs were performed on as system consisting of a Ti:sapphire amplifier (Legend-Elite, Coherent inc.), producing 35 fs pulses centred at 795 nm with a repetition rate of 1 kHz. The pump pulses centered at 520 and 670 nm were generated in a collinear optical-parametric amplifier (TOPAS-C, LightConversion Ltd.). The white light continuum between 450 and 700 nm to probe the sample is generated by focussing a part of the fundamental of the amplifier output into a sapphire plate. The pump pulses are delayed with respect to the probe pulses by means of an optical delay stage (maximum delay: 2 ns)
and focused into the sample by a lens (f = 1 m), the energy of the pump pulses is attenuated to 1 μJ. Probe intensities fall into the range of a few hundred nJ. The repetition rate of the pump pulses is reduced to 500 Hz by a mechanical chopper and the polarization of the pump with respect to the probe pulses is set to the magic angle (54.7 °) using a Berek compensator and a polarizer. The white light continuum is split into probe and reference. The probe pulse is focused onto the sample by a concave mirror (f = 500 mm) and spatially overlapped with the pump pulse. Probe and reference are collected by a detection system (Pascher Instruments, AB) consisting of a spectrograph (Acton, Princeton Instruments) equipped with a doublestripe diode array detector. The diode array is read out with the laser repetition rate and the signal (ΔA) is calculated from two consecutive probe pulses, corresponding to pump-on and pump-off conditions.
The chirp-corrected two-dimensional TA data matrix was fitted globally using a number of exponential functions, corresponding to a reaction scheme of consecutive first-order reactions.
The wavelength-dependent preexponential factors correspond to the decay associated spectra (DAS). Global fitting of a more appropriate reaction scheme for the data of RuFeRu upon excitation at 520 nm was carried out using a home-written algorithm applying the NelderMead algorithm 4 as implemented in the fminsearch function in Scilab. 5 The rate-constants are optimized via fminsearch. During fitting, the temporal evolution of the species concentrations according to the reaction scheme is calculated iteratively, and the evolution associated spectra (species spectra, i.e. SAS) are calculated in a second step.
Steady-State Emission
Figure S1: Emission spectra (solutions with identical optical density at the excitation wavelength) upon excitation at 488 nm. For comparison the background signal of the solvent is given additionally. Only RuOs displays clear 3 MLCT emission at room temperature in aerated acetonitrile. The weak signal for Ru below 700 nm is probably due to residual emission from LC states, which are also excited at 488 nm excitation 6, 7 (see Figure S2 ). The solvent Raman peak is marked with an asterisk. 
Transient absorption measurements -fs regime
A straight-forward fit of the data collected for RuFeRu with the kinetic components determined for the single metal centers, assuming a simple superposition of Ru(II) and Fe(II) centered photoinduced dynamics, was not sufficient to describe the observed temporal development of the signal (see Table S1 and Figure S9 ).
By applying a sum of exponential functions to describe the data at least 5 components and an additional infinite component are necessary ( Figure S9 and Tale The multi-exponential description is only correct for cascade kinetics or independent parallel relaxation at both centers. 8 A comparison of the species associated spectra (SAS) of the photoinduced dynamics at the isolated Ru(II) and Fe(II) centers with the SAS for RuFeRu upon excitation at 520 nm resulting from the multi-exponential fit reveals, that while the sequential reaction model gives reasonable results for the kinetics at the single centers, for
RuFeRu upon excitation at 520 nm the fit with the sequential model results in SAS, which correspond to a mixture of the different excited species, which are present (see Figure S13 and Figure 5 in the main text). 8 Due to energy transfer depopulating the Ru(II) 3 MLCT state and transferring population to Fe(II) 3 MLCT states, the description with a sequential reaction scheme is not valid anymore. Hence, a modified model based on the processes and their respective timescales discussed above including the energy transfer between the metal centers was fitted numerically to the data (Scheme S1).
Scheme S1: Proposed relaxation schemes for Ru and RuFeRu, processes marked in gray are not directly observable, solid lines define energy levels with defined energetic positions, while dashed lines define excited states, the energy of which can only be indirectly inferred or depends on the excitation wavelength, processes in grey are not directly observed in the data 
Estimation of the energy transfer efficiency in RuFeRu
The fs time-resolved measurements were performed under identical excitation conditions (wavelength and intensity). Then the part of Ru(II) excitation in RuFeRu can be determined by regarding the absorption spectrum of RuFeRu as sum of two times the absorptions spectrum of Ru plus the unknown absorption spectrum of the iron center. This leads to an initial excitation ratio at 520 nm of approximately 3(Ru):1(Fe).
Assumption 2: Excited state extinction coefficients are also not changed significantly upon coordination of the Fe(II) center.
The ratio of signal intensity of the long-lived component is determined to 1(Ru):0.16(RuFeRu). This means that 84% of signal intensity is quenched by energy transfer from the Ru to the Fe center. This value would hold true if the optical intensities of the samples were adjusted in a way that both show equal optical density of the Ru 1 MLCT transition. The optical densities at 520 nm were 0.12 for Ru and 0.21 for RuFeRu. Regarding the excitation ratio determined above this leaves an optical density for the Ru 1 MLCT transitions of 0.15 in RuFeRu, which is slightly too high. Assuming that a sample of higher optical density gives a higher transient signal, the determined value for the efficiency of energy transfer defines a lower limit, as the signal detected for RuFeRu is even too high.
From this short estimation we conclude that we can state that energy transfer occurs with at least 80 % efficiency in RuFeRu.
Figure S15: DAS and respective time constants resulting from a multi-exponential global fit for RuOs (A) upon excitation at 670 nm and (B) 520 nm.
